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October 6th-8th, 2009, Hamburg

+* *
* *ENSEMBLES * %

Portal for reanalysis data access and stati

Archivo  Editar Yer Ir Marcadores Herramientas  Ayuda

QEI - IZ:> x @ @} | bt A reten. Unican.es/ensembles j @ |@,

Web portal for statistical downscaling

- i i m Applied Meteorology Group (M & LCT
J Home l Registration Data access | Downscaling Santander

* ¥ENSEMBLES * #

uUnican.es

Web portal for reanalysis data access and statistical downscaling

One of the Ensemble's project aims is maximizing the exploitation of the results by linking the outputs of the
ensemble prediction systern to a range of applications, including agriculture, health, food security, energy, water
resources, insurance and weather risk management, which use high resolution climate inputs to feed their models. To
cover the gap between the global coarse simulations and the regional high-resolution needs, downscaling techniques
are required, both dynamical and statistical.

=& This portal provides user-friendly web access to statistical downscaling techniques and simulations [global and
regional model gutputs) produced in ENSEMBLES.,
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Motivation

S There are many projects around the world producing global (GCM)
and regional (RCM) simulations of climate change.

The ENSEMBLES project (contract number GOCE-CT-2003-505539) is
supported by the European Commission's 6th Framework Programme as a S

year Integrated Project from 2004-2009 under the Thematic Sub-Priority
"Global Change and Ecosystems”.

Many of these projects involve end-uses from impact sectors ...
The project aims to:

= Maximise the exploitation of the results by linking the outputs of the ensemble
prediction system to a range of applications, including agriculture, health, food
security, energy, water resources, insurance and weather risk management

However, it is still difficult for end-users to access the stored
simulations and to post-process them to be suitable for their own
models: daily resolution, interpolation to prescribed locations, etc.

There is a need of friendly interactive tools  so users
can easily run interpolation/downscaling jobs on their own
data using the existing downscaling techniques and
simulation datasets (AR4, Prudence, ENSEMBLES, ...).

http://www.meteo.unican.es



uUnican.es

[Iwww.meteo

http

WWW.meteo.unican.es/ensembles

©3 portal for reanalysis data access and statistical downscaling - Mozilla Firefox
grchivo  Editar  Wer Ir Marcadores  Herramientas  Ayuda

QEI - E:> - I:;,JJ @ | http: fAwww . meteo.unican.es/ensembles/ j & Ir ||§|,

Web portal for statistical downscaling

2 Applied Meteorolooy Group (IR & LS
Downscaling Santander

+ -
* "ENSEMBLES ™ »

Data access

J Home Registration

Web portal for reanalysis dat ss and stati downscaling

one of the Ensemble's project aims is maximizing the exploitation of the results by linking the outputs of the
ensemble prediction systern to a range of applications, including agriculture, health, food security, energy, water
resources, insurance and weather risk management, which use high resolution climate inputs to feed their models. To
caver the gap between the global coarse simulations and the regional high-resolution needs, downscaling technigues
are required, bath dynamical and statistical.

=& This portal provides user-friendly web agcocess to statistical downscaling technigues and simulations [global and
regional model outputs) produced in ENSEMELES.

Pradictors ] Predictand I Dawncals

Three steps are neccessaty to obtain high resolution forecasts
in a region of interest: 1. Selecting the predictors | 2. Selecting
the stations and wariable, 3. Runnin the desired downscaling
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GRID Computing Infrastructure

"y *Jobs submission based on gLite middleware.
*A lot of ongoing work for GRID integration making the end-user life easier.

St E| X meteo.unican.es
HSQL Climate Data Storage s = e cluster
DataBase X
".‘ ‘\ . i1 LSk
= b ~ B S
Remote data = Mc;qngli_r?eB é 't. "::%/
Computing \"%J\: S
User profiles OpenDAP Element S
user

Other computing

interface
and storage elements [3f¢

*The EGEE project it is negotiating the license schema for using MATLAB
iIn EGEE’s sites.

Currently we are handling locally 10TB of data from models and
observations.

http://www.meteo.unican.es
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Data Availability. Observations

 ECA (European Climate Assessment & Dataset project). Daily
datasets of precipitation, temperature, pressure, humidity, cloud cover,
sunshine and snow depth since 1900 over networks of 100-1000
stations.

N <]
o

e
i E:\(-?

* Ensembles 50km gridded daily
observation records of precipitation
and surface temperature. 1950-2006.
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Data Avallability. GCMs

 Minimum set of variables for each model:

Variable (Code) Levels Time
Geopotential (Z) ves 00-12
V velocity (V) ves 00-12
U velocity (U) ves 00-12
Temperature (T) ves 00-12
Relative humidity (R) ves 00-12
Specific humidity (Q) ves 00-12
Potential Vorticity (PV) ves 00-12
Relative Vorticity (VO) ves 00-12
Divergence (D) ves 00-12
MSLP (MSL) no

2m Temperature (2T) no

Minimum Temperature (Tn) no

Maximum Temperature (Tx)  no

10m E-Wind Component (10U) no
10m N-Wind Component (10V) no
Total Precipitatation (PR) no

» Not always possible due limitations in model data a

vailability



Data Availability. Reanalysis & S2D

Data available for the European region: =

* NCEP/NCAR Reanalysisl. 1948-2007
« ERA40 ECMWE: 1957-2002
* JRA25 Japanese Reanalysis: 1979-2004

A smaller worldwide dataset is also available

Available for Europe

« DEMETER. Multi-model seasonal prediction experiment
Including seven models ran for six months four times a year
using 9 different perturbed initial conditions (9 members).

« ENSEMBLES Stream 2 Seasonal Hindcast, using OPeNDAP:
http://ensembles.ecmwf.int/thredds

http://www.meteo.unican.es



Data Availability. ACC

L2 Daily global datasets obtained from
different sources:

* CERA
» |IPCC data centre ( PCMDI)
» Local Providers.

| 3.9427BBE-4 km |

« PCMDI_CGCMa3. Canadian Centre for Climate Modelling and
Analysis, including 20th century (from 1951 to 2000) and scenarios
AlB, Bl (periods 2046-2065 and 2081-2100).

« CERA_MPI-ECHAMS, including 20th century data (1961-2000)
and scenarios A1B, B1, and A2 (2001-2100).

* CNRM-CM3 (local provider), including 20th century (1961-2000)
and scenarios Al1B, B1, and A2 (2001-2100).

We will continue including datasets as they become available and
demanded by user.

http://www.meteo.unican.es



Data Access Portal

Y http://localhost:9380 - [

S D Data access portal - Mozilla Firefox ECMWF 40 years Reani
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Data Access: s2d & acc

©) Data access portal - Mozilla Firefox ) Data access portal - Mozilla Firefox
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Statistical Downscaling Portal

Problem: Local climate change prediction for
Madrid (Spain): maximum temperature

Goal: Provide daily local values for the summer
season june-august 2010-2040 in a suitable format

(e.g., text file, or Excel file). %ﬂ

SSTESTRSIIITIILIN 4
' Predictors Downscaling Predictands
8 ' ‘ Model
_ (T(1000 mb),..., T(500 mb); Precipitation
Z(1000 mb),..., Z(500 mb); Temperature

H(1000 mb),..., H(500 mb))

Regional zone _A\MT
] - J Yn . W Xn

|

Regres, CCA, ...

.
Localzone  Thjs js the structure followed in the portal’s design:
predictors + predictand + downscaling method.

http://www.meteo.unican.es



Demo... My Home

My home - Mozilla Firefox
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Demo... Predictors
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Demo... predictand

©) Predictand - Mozilla Firefox
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Demo... Downscaling Method

P Downscale - Mozilla Firefox CEX
Archiva Editar Ver Historial Marcadores Herramientas Ayuda o
<& & @ G I
- - 2 ulK| | L] hth:u:,.",-"meteu:u.mau:c.uniu:an.Es,."enseml:ules,-"meﬂﬂu:u:ls,r'easv| hd | [ | |"| Soogle |'--'.ﬂ |
Anterior SN iz Recargar ara Inicio -
| =7 eRooms |_J Grupo HLT |_| Hotel Orense -Benav,.. - Focus On: European ... |_| Register a group publ, ., @ MASA World Wind B

home logout gutierjm  jobs info user manager

Web portal for statistical downscaling
= = o Applied Meteorology Group
My home Predictor Predictand [ Downscaling l (MM & University of Cantabria)

(7))
(¢b) Select/create the downscaling method and the predictions to downscale:
C- Zone: | North_T850 |+ Predictand: |MadridTX |+ Method: | default (Analogs)
48]
O
c New downscaling method: New downscaling method:
-
= fone: Morth_T&50 = Predictand: MadridTx fone: Morth_T850 = Predictand: MadridTX

pe— 22T S o T—
) egression | Weather Generator _ R i
Analogs T)SOM | kMeans | AnalogsOptimizer | 2-Step Analogs W) Linear Local | Linear Global | NN Global |

Analogs: I Neural Network global: Info abﬂ.ut t
Nearest neighbours: available clusters: [ SOM_10_10 +| EReR)
Inference method: Feature selector: MT':i

® mean O Dist. weighted mean O Percentile Mumber of features: |__5__|

[Iwww.meteo

[
[ ]
i

1 Percentile (if inference is Percentile):

Downscaling name: new_method | | traaté._|

Downscaling name:| new_method | | create

http




uUnican.es

[Iwww.meteo

http

Frediction

Observation vs prediction (station 000193)
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Demo... Regional Projection

) Downscale - Mozilla Firefox
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Demo...Time to Compute
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Current Status

o Support for users in ENSEMBLES project.

e Data access for Reanalysis, Seasonal2Decadal and
Climate Change models.

e Users can use common observations datasets or
upload their own data for downscaling.

 Data access control based on user authentication and
authorization.

e User can choose predictors, predictands and transfer
function to be used in the downscaling process.

e Quality assessment of the downscaling.

 Download the downscaled data.

http://www.meteo.unican.es



http://www.meteo.unican.es

Future actions

End-user tool for new projects and applications:

‘QWeCl: Quantifying Weather and Climate Impacts on Health in
Developing Countries

*FUME (Forest fires under climate, social and economic changes in
Europe, the Mediterranean and other fireaffected areas of the world )

South America and India users

Data access and storage: towards remote accessing of datasets based
on OPeNDAP. Reanalysis, S2D & ACC simulations.

Incorporate more statistical downscaling tools.

Full integration with on GRID technologies to provide more resources
for new users. Collaboration with EGEE, EGI, SSC-ES, EELA and
others initiatives

Integrate catalog capabilities for model and observation data.
METAFOR, Climate-G initiatives (see tomorrow s presentations)
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Thank you !!!

Please, for more information visit us at

http://www.meteo.unican.es

or e-mail us at

meteo@unican.es

) Presentation | Santander Meteorology Group - Mozilla Firefox =10l x]
Archivn  Ediar Ver Historial Delicious  Marcadores  Heramientas  Avuda
O -cx.dEan - s

s =

antander [

Presentation
Institutions & location
Staff

Teaching activities

Collaborations

Research topics

Projects
Research netwarks
Computing resources
Publications (stats)
Books
Papers
Proceedings

Theses

Conferences

Web portals

4t Presentation | Santander Meteorolo...

Presentation

The research araup is farmed by professors and researchers
from the University of Cantabria (UC, Dept. of Applied
Mathematics and Computer Scence) and the National
Research Council (CSIC, Instituto de Fisica de Cantabria
1Fca), collaborating actively with the Mational Weather
Service (AEMET, former INM}, all working in Santander, Spain
(see institutions far more details)

The group conducts research in topics related to weather
farecast, dimate research, data mining and high-perfarmance
computing, dealing also with the statistical and physical
asperts of spatiotemporal chaotic systems (see research
lings for more details). These activities are carried out in
callaboration with different research araups and institutions

The group is also involved in different  pre-  and
post-graduate programs of Cantabria University; Masters of
i Mathematics  and  Computation,  g@Physics  and
Technology, and f@Natural Risks Management, which
obtained the quality certificate from the Spanish Education
Ministry, and the offiial Ph.D. Program aon Science,
Technoloay and Computation. Thus, the group offers a good
opportunity to undertake high-quality Ph.D. studies in

¥ ENSEMBLES.

6th FP European
Project (2004-2009)

Regional dimate
change scenarios
for Europe.

‘ GRID

computing in Earth
Sciences

Enabling distributed
access to data and
cemputing
resources for
climate applications.
EGEE, EELA, and
climate-G European
initiatives,

News

20 Sep 2009

Predictia in the news (Innova
Cantabriay

26 Jul 2009 [Event]

Ph.D. Thesis: Bayesian
networks for probabilistic
weather,..

Santander
Meteorology
Group

UCE:
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DE CANTABRIA CS'C
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